This study examines the effects of electroacupuncture treatment on health-related quality of life and heart rate variability in women with fibromyalgia. Twenty women with fibromyalgia received a 10-week treatment with electroacupuncture. Primary outcome measures were the Fibromyalgia Impact Questionnaire, the Short Form 36 Health Survey Questionnaire, and heart rate variability. Compared with pretreatment, there was a significant improvement in health-related quality of life; electroacupuncture significantly increases low frequency, low frequency/high frequency, and decreases high frequency, all indicating rise in sympathetic tone. Fibromyalgia patients showed a significant (P < .05) improvement in pain, fatigue, morning tiredness, stiffness, anxiety, and depression on the Fibromyalgia Impact Questionnaire scores; and physical function, physical role, body pain, general health, and vitality scores on the Short Form 36 Health Survey Questionnaire. These changes mainly in mental status scores could be related to a new autonomic balance with sympathetic predominance at the horary of the study.
Interestingly, a correlation between symptoms severity or quality of life and autonomic dysfunction has been described. 8 Fibromyalgia patients experience a variety of symptoms, including depression, anxiety, sleep disturbances, fatigue, cognitive deficits, and limitations in daily activities. [9] [10] [11] Fibromyalgia patients experience significantly impairment in health-related quality of life. 12 Furthermore, a comparison between matched controls and persons with fibromyalgia showed a statistically significant difference between sleep difficulty symptoms, such as initiating and maintaining sleep, and health-related quality of life. 13 Despite the interest that fibromyalgia has generated lately, there is no effective treatment. Therefore, patients have turned to nonpharmacological options such as acupuncture.
14 Acupuncture reduce pain and inflammation of various pathologies by stimulating the release of endorphins, and therefore provides improvement of symptoms of fibromyalgia. 15 Electroacupuncture has been reported as an efficacious treatment for fibromyalgia, both in animal fibromyalgia models 16 and in humans. 17, 18 The purpose of this study was to compare health-related quality of life with autonomic activity in patients with fibromyalgia, before and after 10 sessions of electroacupuncture treatment.
Materials and Methods Participants
This study enrolled fibromyalgia outpatients who attend the Acupuncture Clinic of Universidad Autónoma Metropolitana for treatment. Fibromyalgia patients were previously diagnosed by a rheumatologist, using the criteria of the American College of Rheumatology. 19 Twenty women with fibromyalgia participated in the study. 
Inclusion Criteria

Ethical Issue
This study was performed in accordance with the ethical principles for medical research involving human subjects of the Declaration of Helsinki. 20 The protocol, including the informed consent document, was submitted to the Institutional Ethics Committee of Universidad Autónoma Metropolitana. All participants agreed to participate in the study and received detailed information about the purpose of this investigation and signed an informed consent document.
Acupuncture Treatment
We based the acupuncture point selections on traditional Chinese medicine meridian theory, extraordinary vessels, and individualized Western acupuncture techniques by using a list of points previously reported as being effective in fibromyalgia. [21] [22] [23] Acupoints GV-20 (head Baihui), CV-17 (Danzhong), PC-6 (Neiguan), H-7 (Shenmen), L-3 (Taichong), K-3 (Taixi), and B-62 (Shenmai) were selected for treatment. Sterile stainless steel needles with a double coil, 0.25 Â 60 mm, were used. Electrical stimulation consisted of biphasic constant current (2 mA) pulses of 15 Hz for 20 minutes (Acupuncture Stimulator KWD 808 I, Jiangsu, China). Treatment consisted of 2 sessions per week for 10 weeks. A medical doctor specialized in acupuncture, and with more than 20 years of clinical experience, conducted the electroacupuncture treatments.
Outcomes
For functional and psychological outcomes, we used Fibromyalgia Impact Questionnaire score. 24 It is the sum of the 8 Fibromyalgia Impact Questionnaire subscales (each on a 0-to 10-point scale) and 20 items. The subscales are physical function, days wellness and labor capacity, pain, fatigue, morning tiredness, stiffness, anxiety, and depression. The first 11 items identify the patient's function including shopping, laundry, meal preparation, dish washing, sweeping, bed preparing, walking 100 meters, working in the house garden, driving, and going up the stairs. Two items are the number of days that the patient missed work due to disease and the number of days he/she had a good feeling. The final 7 items evaluate psychological status including depression, anxiety, tiredness, stiffness, working problem, fatigue, and pain severity. A higher score indicates a lower health status. 25 The validated Mexican version of the Short Form 36 Health Survey Questionnaire was used to assess physical function, mental health, and health-related quality of life. 26 This self-reported questionnaire examines 2 main domains of health, namely, the physical and mental components. The questions are summarized into 8 scales: (1) physical function-walking, lifting; (2) role limitations-physical-limitations to perform usual activities; (3) bodily pain-level of bodily pain or discomfort; (4) general health perceptions-global evaluation of health; (5) vitality-energy level or fatigue; (6) social functionimpact of health or emotional problems on social activities; (7) role function-emotional; and (8) mental health-anxiety, depression, sense of psychological well-being. For each domain, a score ranging from 0 (worst measured health) to 100 (best-measured health) was calculated. Higher scores represent better health for that particular subitem; the first 4 categories of the scale represent the physical component summary of the survey and measure domains related to physical health, whereas the last 4 categories represent the mental component summary of the survey and measure domains related to mental health. 27, 28 Heart rate variability was assessed in the morning between 9:00 and 11:00 AM in a quiet study room with a 25 C environmental temperature, with the participant lying in the resting supine position. The procedure was explained in detail to the participants. After a rest period of 15 minutes, a 5-minute electrocardiogram was recorded. The 5-minute electrocardiogram segments were amplified, digitized, and stored on a computer, using the SphygmoCor device (AtCor Medical, Model EM3, Sydney, Australia). The device takes into account the normal heart beats, ignoring ectopic beats, to derive the statistical parameters of the normal R-R intervals (N-N intervals) of the electrocardiogram, and estimates several time-and frequency-domain heart rate variability indices. The time-domain index of heart rate variability used in the present analysis was the root mean square difference of successive normal R-R interval; this measure estimates highfrequency variations in heart rate in short-term N-N recordings that reflects an estimate of the parasympathetic regulation of the heart. It is a measure of parasympathetic autonomic function, and its reduction is a marker of parasympathetic withdrawal. Electrocardiogram recording was performed before electroacupuncture treatment. 29, 30 Fibromyalgia Impact Questionnaire, Short Form 36 Health Survey Questionnaire, and heart rate variability data were obtained from each patient pre-and posttreatment.
Statistical Analysis
The data are expressed as the mean + standard deviation. Statistical software SPSS version 13.0 (SPSS Inc, Chicago, IL) was used for all statistical analysis. Comparisons of heart rate variability before and after electroacupuncture treatment were performed using 2-tailed, paired Student's t tests. Correlation values of total scores of Fibromyalgia Impact Questionnaire, Short Form 36 Health Survey Questionnaire subitems with indicators of heart rate variability were performed by Pearson correlation analysis. P values of <.05 were considered statistically significant.
Results
The demographics of the patients with fibromyalgia are shown in Table 1 .
Health-Related Quality of Life Indexes
The higher score of the Fibromyalgia Impact Questionnaire, 100, represents greater severity of illness. The Fibromyalgia Impact Questionnaire scores before and after electroacupuncture are shown in Figure 1 . The basal Fibromyalgia Impact Questionnaire scores indicate levels of moderate fibromyalgia and were significantly improved by electroacupuncture treatment. It is observed that the greatest and significant (P < .05) impact of electroacupuncture treatment was observed in pain, fatigue, morning tiredness, stiffness, anxiety, and depression.
The higher score of Short Form 36 Health Survey Questionnaire, 100, represents better quality of life. Figure 2 shows scores of Short Form 36 Health Survey Questionnaire of patients before and after electroacupuncture treatment. After treatment with electroacupuncture, fibromyalgia patients improves significantly (P < .05) in physical function, physical role, body pain, general health, and vitality scores.
Heart Rate Variability Analysis
Change in heart rate variability components before and after electroacupuncture are presented in Table 2 . Electroacupuncture elicited significantly increase in low frequency, 58.3 + 15.0 to 76.6 + 4.1 (P < .001); a decrease in high frequency, 41.5 + 14.8 to 23.3 + 4.1 (P < .001); and an increase in low frequency/high frequency ratio, 1.7 + 1.0 to 3.4 + 1.1 (P < .001); all indicating rise in sympathetic tone.
Correlation Between Health-Related Quality of Life Indices With Heart Rate Variability
The correlation between heart rate variability parameters with Fibromyalgia Impact Questionnaire is shown in Table 3 . Before treatment, heart rate variability parameters and Fibromyalgia Impact Questionnaire scores were negatively correlated with low frequency (À0.481) and positively correlated for high frequency (0.496), both with a P < .1, namely, better Fibromyalgia Impact Questionnaire scores corresponds with higher parasympathetic drive.
The correlation between heart rate variability with the Short Form 36 Health Survey Questionnaire is shown in Tables 4 and  5 for physical and mental scores, respectively.
For physical components, we observed a significantly positive correlation (r ¼ 0.556, P < .05) between general health and heart rate variability at baseline. For mental components, we observed a significantly positive correlations between root mean square of the successive differences with social function (r ¼ 0.590, P < .05) and heart rate variability with mental health (r ¼ 0.563, P < .05). These positive correlations suggest that improvements in social function and mental health could be related with an increase in vagal activity.
Discussion
The demographics of the population distribution for age with fibromyalgia described were similar to those previously found in Mexico as well as the symptoms associated with fibromyalgia described in long-term studies in similar populations. 1 At baseline, bodily pain in the Short Form 36 Health Survey Questionnaire and morning tiredness in Fibromyalgia Impact Questionnaire were the most remarkable symptoms. Fibromyalgia significantly impairs the quality of life of the patients and can be highly disabling. 31, 32 Fibromyalgia Impact Questionnaire is a tool developed and published to measure the impact of fibromyalgia symptoms on daily living abilities and general health status. 25 Our results demonstrate that electroacupuncture decreases both clinical and statistically some of the values of the Fibromyalgia Impact Questionnaire, particularly fatigue and morning tiredness.
In fibromyalgia patients, electroacupuncture treatment results in a significant increase in Short Form 36 Health Survey Questionnaire scores and reach values similar to those reported for the general Mexican population. 26 The Short Form 36 Health Survey Questionnaire is a general health status instrument often used in clinical trials and health services research and has been demonstrated to have good reliability and validity in chronic pain patients. 33, 34 Although acupuncture techniques are a treatment system pointed on normalizing the body's dysfunction, experimental and clinical investigations have indicated that specific acupuncture techniques have differentiated effects on the autonomic nervous system and hormones. Several studies have investigated the effect of acupuncture on the autonomic nervous system in health and diseases. 35, 36 In our study, electroacupuncture elicited a significant decrease in high frequency and an increase in low frequency and low frequency/high frequency ratio.
Several studies have addressed the relationship between heart rate variability with mental and physical disorders such as depression, morning tiredness, and fatigue. There are few reports that relate mood alterations such anxiety and depression with overactive sympathetic tone and subsequently decreased vagal tone at rest. 35, 36 Besides, it has been found that fibromyalgia patients had a basal autonomic state characterized by increased sympathetic and decreased parasympathetic tones. 37 Nonetheless, it has been reported that the basal state autonomous fibromyalgia patients had low heart rate variability values associated with an increased high frequency and decreased low frequency. 38 These data are consistent with the increased vagal and decreased sympathetic morning activity in these patients, which could explain tiredness, fatigue, and sleep during the day. 38 Besides, it has been shown that fibromyalgia patients have signs of autonomic dysfunction, particularly both signs of relentless sympathetic activity and sympathetic hyporeactivity to stress. Abbreviations: SD, standard deviation; EA, electroacupuncture; rMSSD, root mean square of the successive differences; LF, low frequency; HF, high frequency; LF/HF, low frequency/high frequency ratio; HRV, heart rate variability. In our study, the balance parasympathetic/sympathetic of the treated patients was displaced to a raised sympathetic tone at the time of the recordings. The morning adrenergic effect seen in the patients could explain the improvements in the physical function in the Fibromyalgia Impact Questionnaire scores, and physical and mental components of Short Form 36 Health Survey Questionnaire. Therefore, we speculate that the sympathetic effect elicited by electroacupuncture in our fibromyalgia patients could be related to the positive changes in health-related quality of life, especially the improvement in mood, depression, and feelings of being sick. Further studies are needed to determine the mechanisms by which electroacupuncture improves fibromyalgia and the long-term effects of electroacupuncture on heart rate variability and its consequences to overall cardiovascular risk.
Study Limitations
The limitations of the study were that the sample size was relatively small and the lack of a control group.
Conclusion
Fibromyalgia is a major clinical problem and its management is of utmost importance. Electroacupuncture was shown to be beneficial for fibromyalgia patients. The improvement in health-related quality of life could be related with changes in the autonomic profile in these fibromyalgia patients. Future researchers must conduct large-scale and long-term electroacupuncture interventions to study the effects of this treatment on fibromyalgia evolution and its pathophysiological components.
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